As technology advances, virtual reality (VR) technology is widely used in many areas such as medicine, entertainment, engineering and education training. Teachers adopt VR system in their teaching courses increasingly. Good teaching and learning can lead to better learning results for students. Students should have better learning outcomes by combining VR's characteristics with teaching. This study investigates the willingness of teachers who use VR system to educate students and understand the relevant factors of improving the use of VR system. The model developed in this study adopted technology acceptance model (TAM), flow theory and motivation-hygiene theory. The result revealed that VR system is indeed useful for teaching, while individual and external factors such as the external environment can improve the willingness of teachers to accept VR systems in education.
INTRODUCTION
In recent years, virtual reality (VR) is extensively applied for many domains and it has great possibility for elearning in education. In VR environment, users can sense with some feedback as optic, three-dimensional image, multiple perspectives and auditory. Users can interact highly and get various stimuli in a VR world (Limniou et al., 2008; Lui et al., 2010) . VR is considered as a probable technology and tool for many ways such as simulation and exercise, and it has frequent interaction and diverse incentives to easily let users into a computer created world (Limniou et al., 2008; Liu et al., 2010) .
Teachers" self-efficacy is defined as trusting a teacher"s ability to affect students" learning. Some reports expressed that a teacher who has better teaching efficacy tends to spend more time (Riggs and Enochs, * Corresponding author. E-mail: cyc@mail.npue.edu.tw 1990), and the self-efficacy are highly related with the learning achievement (Ashton and Webb, 1986) and the learning motivation (Midgley et al., 1989) . Teaching motivation factors are also as essential factors for good learning. Attention should be drawn from the course plan, the learning conditions (Govender, in press) and the elements that urge them to learn (Jenkins, 2001; Law et al., 2009; Yin et al., 2007) .
The purpose of this research is to explore the acceptance and factors of using VR teaching system. The current research combines flow theory with motivation-hygiene theory based on technology acceptance model (TAM) becoming an enhanced model to applicably explore our issues.
LITERATURE REVIEW
We adopted three theories which are applicable to our research. The modified model combined TAM, motivation-hygiene theory and flow theory.
Technology acceptance model (TAM)
Davis (1986, 1989, 1993) brought the TAM to inquire the technology that influenced user"s behavior. Since Davis proposed TAM model, the extent of technological acceptance was measured based on several methods (Adams et al., 1992; Igbaria et al., 1995; Mathieson, 1991) . However, TAM model only need general data to know whether users adopt a technology or not. If we have further information in various fields of analysis, the technology will be led to the right development (Mathieson, 1991) .
The model is that ""Perceived Usefulness (PU)" and ""Perceived Ease of Use (PEU)" can impact an individual"s intention to use a technology. PU is a user who uses the technology to feel if the technology can raise the work, and PEU means a user did not spend a lot of time learning how to use the technology (Davis, 1989) .
Some researches have found some factors like technological complexity, environmental and personal element to develop the TAM (Cheung and Huang, 2005; Hasan, 2006; Ngai et al., 2007) . It has inspected the correctness of the TAM model using a difference of environments, and technologies, such as: e-mail, network, and e-commerce (Gefen, 2003; Lederer et al., 2000; Zhang and Prybutok, 2004) .
Motivation-hygiene theory
Herzberg found motivation and hygiene factors, which might affect the employer"s satisfaction and dissatisfaction in the workplace. The motivating factors are those that are related to an individual and have the capacity such as: achievement, competency, status, recognition, achievement, personal growth and selfrealization, thus making him satisfied. However, job characteristics do not lead to sadness and discontent; instead, discontent results from detrimental assessments of such job-related factors as: company policies, supervision, technical problems, salary, interpersonal relations on the job, and working conditions. These are called hygiene factors. If management is related with both, then managers must attend to both sets of job factors.
Learning and motivation affect many-side of human behavior. Motivating factors and learning became one of the important researches in the territory of education (Jenkins, 2001; Lynch, 2006) . Motivation can promote learning and academic well (Linnenbrink and Pintrich, 2002; Lynch, 2006) . VR programming course needs a lot of practicing. Learning will fail, if they have no motivation Shih et al. 777 (Jenkins, 2001) . Cognitive and motivational variables are found inseparable (Pintrich, 1999; Stefanou and SalisburyGlennon, 2002; Valle et al., 2003; . Therefore, motivation was carefully investigated in learning. Previous investigations have found that the intrinsic and extrinsic motivations have significant impact on their learning performance. It was found that intrinsic motivation affects the drop-out rate to lower, higher learning, and is more pleasurable in school (Carlton and Winsler, 1998; Czubaj, 2004; Deci and Ryan, 2000; Kauffman, 2004; Moneta, 2004) .
Flow theory
Flow theory was developed by Csikzentmihalyi (1991) . Perhaps nothing can come out from it, and the experience is so interesting that people will do it even at more cost. Flow theory is called the optimal experience that people feel when they do with involvement (Csikszentmihalyi, 1977 (Csikszentmihalyi, , 1997 . When people are in the flow state, they become focused on their activities. They concentrate only specially on their on-going movement. This opinion has been applied in many ways, such as sports and gaming (Csikszentmihalyi, 1997) .
Flow theory is complex and difficult to measure, so researchers usually measure it through multiple dimensions. Ghani et al. (1991) gauge the use of two constructions: enjoyment and concentration. Huang et al. (2010) contain four constructions: control, attention, inquisitiveness, and interest. Li and Browne (2006) have four elements to measure flow theory: attention, control, inquisitiveness and temporal dissociation. Koufaris (2002) developed three constructs, like enjoyment, control, and concentration. This paper adopted these dimensions. Perceived enjoyment means "the degree of using a system feels enjoyable" (Venkatesh, 2000) . Perceived enjoyment is related to the motivator"s factors on a technology acceptance, especially for amusement systems (Davis et al., 1992; Koufaris, 2002) . All of the above, VR often has many interactive operation and we can get large enjoyment when using the system. We can thus expect that perceived enjoyment will improve the use of the system.
RESEARCH FRAMEWORK
Some common types of motivators and hygiene factors can be identified (Entwisle, 1998) . This study focused on a set of factors that may influence the process and effecttiveness of learning VR programming. Thirteen hypothesis hypotheses were thus proposed and illustrated.
Technology acceptance model (TAM)
The TAM has obtained support as an integrity and simple model (Cheung and Huang, 2005; Drennan et al., 2005; Groves and Zemel, 2000; Liaw and Huang, 2003; Pan et al., 2003; Teo et al., 2009; Teo, 2009; Thong et al., 2002) . PU means the extent in which an individual thinks that using a technology will improve his or her work performance (Davis et al., 1989) , and PEU is directed at the extent in which the individual thinks that using a technology will be easy. PU and PEU are two essential concepts in the TAM model that compose a significant influence on attitude towards the technology, which in turn influence the intentions to use the technology (Cheung and Huang, 2005; Liaw and Huang, 2003) . Besides, PEU affects PU and the latter has a direct influence on attitude towards the technology use (AT) and intention (IU) to use the technology (Hasan, 2006; Lee et al., 2011) .
From the aforementioned researches, the following hypotheses were described. 
Motivation-hygiene theory

Motivation factors
Motivation factors mean the individuals like attitude and challenging goals rather than the factors of their surroundings. Intrinsically, motivation can be separated into three different parts: situational contingencies, motivational and performance processes and outcomes. It can be influenced by the individuals" feeling and the intrinsic motivation (Harackiewicz et al., 1987) . A research showed a certain relationship between motivation factors and performance (Grant, 2008; Karatepe and Tekinkus, 2006; Lawler and Hall, 1970; Tierney et al., 1999) . People tend to be highly absorbed and their representation improves when individuals' performance have motivation factors.
Individual attitude:
Teacher and teaching jobs are connected as motivator factors (Dev, 1997) . Expectancy theory (Vroom, 1964) opined that motivation has three constructs: expectancy, instrumentality and valence.
Challenging goals: It is important that personal challenging goals can decide performance (Harackiewicz et al., 1997; Harackiewicz et al., 1998; . In the 1990s, Wofford, Goodwin , and Premack established the relativity between motivator"s factors and goal attainment. When thinking need longer time, people's feelings are wider (Dweck et al., 1995) .
Achievement goals are to reach the goal in your setting. A student"s purpose is to perform better than others in a learning situation (Harackiewicz et al., 2002) . This research uses a questionnaire methodology, so it is difficult to estimate the emotion factors on the learning of VR programming. Therefore, the emotion factors are not contained in this research. 
Hygiene factors
Hygiene motivation is related to the environmental factors.
Reward and recognition:
Rewards and recognitions may influence intrinsic motivation (Harackiewicz et al., 1987) . It is believed that reward and recognition can be a key motivator of the learning (Jenkins, 2001 ).
Social pressure and competition: Social pressure such as peer competition influence learning (Chan et al., 2003; Rassuli and Manzer, 2005; Wellins et al., 1991) . It has been investigated (Kotnour, 2000; Lee and Ertmer, 2006; Poell and Van der Krogt, 2003) and studied (Cavaluzzo, 1996; Katzenbach and Smith, 1993; Meyer, 1994; Roberts, 1997; Senge, 1990) . The student's competition will increase to learn. 
Flow theory
This research adopts two aspects: perceived enjoyment and concentration. Perceived enjoyment means "the degree about the movement of using a technology was perceived to be enjoyable, apart from any performance that consequently results from technology use" (Venkatesh, 2000) . Perceived enjoyment is an intrinsic motivation that has meaningful effect on a technology acceptance (Davis et al., 1992; Koufaris, 2002; Van der Heijden, 2004) . It can bring them enjoyment when using a technology. As shown earlier, users can get great pleasure when using it. Consequently, we think perceived enjoyment will advance their intention to use the technology.
H 12 . Perceived enjoyment is positively associated with their intention to use the technology.
Concentration is one of the important elements in the flow experience. They concentrate on their activities (Koufaris, 2002; Novak et al., 2000) . They will not obtain the flow experience, if users do tasks and cannot concentrate in a technology. On the contrary, users focus their attention on the technology degree which will positively enhance their intention to use the technology. Thus, it was presume that:
H 13 . Concentration is positively associated with their intention to use the technology.
According to those hypotheses, the model structure is shown in Figure 1 .
METHODOLOGY
We collected data from teachers and users who manipulated the VR system in education. The group's detailed information and used tools are as follows:
Sample and procedure 87 teachers were asked to collect data from southern Taiwan. VR system is made by EON Studio. EON Studio is software which writes specially on a VR system. This experimental period is a semester for teachers to use a system in class and to know how to use a VR system. Our questionnaires adopted a five-point Likerttype scale from 1 ""intensely disagree" to 5 "" intensely agree" was 
Instrumentation
Partial least squares (PLS) is a constant tool to verify the validity of the constructs, and valuation of the structural relationship among constructs in latent variables analysis (Chin, 1998a; Gefen et al., 2000) . PLS is preferably suited when the concentrate is on theory evolution and it is preferred for examining of a model to analyze data (Gefen et al., 2000) . This paper proposed a model which is the most suitable to adopt PLS to measure the constructs about their relationships by multiple manifest variables.
RESULTS AND DISCUSSION
This research used the second-order confirmatory factors analysis of SEM for statistic measurement model to measure the reliability and construct validity of the measurement model and to analyze the relationship between its constructs, as seen in Figure 2 .
Measurement model
Fornell and Larcker (1981) suggested that a good convergent validity needs all options loading values which are more than 0.5. We found out that the loading values range from 0.6089 to 0.9954, so they are all greater than 0.5. The result is shown in Appendix 1. Nunnally (1978) suggested that the Cronbach's α values" range from 0.7 to 0.98 was determined by high reliability and the composite reliability values needed from 0.79 to 0.95. Our data is consistent with the conditions. We found all Cronbach's α values range from 0.744962 to 0.86768, and composite reliability values range from 0919159 to 0.836243. Therefore, this model has high reliability. The result is shown in Table 2 . Fornell and Larcker (1981) suggested that a good convergent validity must be greater than 0.5 and it has discriminate validity that average variance extracted-(AVE) must be greater 0.5. We found all convergent validity range from 0.7461 to 0.9954 in Table 3 and AVE values range from 0.636999 to 0.847802 in Table 2 . Therefore, those values play by the rules. This test 
Structural model
As shown in Table 5 , it is seen that teachers are willing to use VR system in courses, and both individual factors (Motivator factors such as individual attitude and challenging goals) and external factors (Hygiene factors such as reward and competition) can improve the teachers" willingness to use it. However, the p value of PU to Intentions to use (IU) is greater than 0.1, so it is not significant. PU is influenced by many factors, like subjective norm and expectancy (Vasileio and Anastasio, 2011) . It means teachers do not believe that VR system is not better than traditional teaching, and not all teachers volunteer to use VR system, so the hypothesis leads to no significance. The structure pattern analysis of the model is shown on Figure 2 .
Conclusions
The current research has successfully explored the willingness of teachers to adapt to VR system of teaching based on the enhanced acceptance model. We made verification that this model can be supported. We have some observations that the grand potentials of VR in education and the interfaces can stimulate in-depth the simultaneous virtual 3D place and auditory of learners. Students have better accomplishments when VR system is used in a course by teachers. Firstly, teachers use VR system to teach what is acceptable. VR has been highly attended about the possibilities of teaching in education. Teaching and learning are increased when studying in VR worlds. Teaching in VR system have positive effects including improving motivation and assisting with social interactions, and had sense like staying in the virtual environment in VR worlds (Dede et al., 2005; Kirriemuir and McFarlane, 2004; Prensky, 2006) . Secondly, the degree of perceived enjoyment and concentration can impact the acceptance about teachers who use VR system. Koufaris (2002) found out that product involvement, web skills and challenge are relatively correlated, and it could influence consumer intention to return to the shopping website. Thirdly, internal and external factors can increase the acceptance about teachers" intent to use VR system. Some (Linnenbrink and Pintrich, 2002) . Thus, the teaching can motivate students to learning, because motivation depends on the position and setting (Linnenbrink and Pintrich, 2002) .
In the future, we can do some researches from two objectives. Firstly, the adoption of the traditional teaching methods and the VR system of teaching which can be used to compare students' learning and age range. Secondly, what are those factors influencing PEU and PU in using VR system? 
APPENDIX
